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(57) ABSTRACT 

A method of controlling the feeding of the backing material 
moving through a tufting machine in order to produce tufted 
articles such as carpets having a Woven look or appearance. 
The backing material is indexed forwardly along its path of 
travel through the tufting machine by at least the stitch length 
for each stitch in a stitch cycle of the programmed pattern. At 
a desired point in the stitch cycle, the backing material can be 
indexed forwardly by a greater distance approximately equal 
to the program stitch length and a calculated jump distance to 
achieve a desired pattern effect. 

10 Claims, 4 Drawing Sheets 

Yarn 
Source 

COMPUTER 
1:1 





US. Patent Mar. 27, 2012 Sheet 1 M4 US 8,141,506 B2 

.GE 

Q 

KmFDQEOO 







US. Patent 

108 

Mar. 27, 2012 Sheet 4 of4 US 8,141,506 B2 

101 \ BEGIN MONITOR / 102 
PATTERN’ ' MAIN SHAFT 
CYCLE RUN 

I I II II 

I 103 
SLOW/DELAY / 
BACKING FEED ‘ 

AS NEEDLES 
PENETRATE 

104 
I 

INDEX BACKING LONGITUDINALLYA 
DISTANCE OF THE STITCH LENGTH < 

109 

FOR THE NEXT STITCH IN PATTERN 

I /106 DETERMINE 
NEXT STITCH 
IN PATTERN 

DOES 

BACKING? 

NEXT STITCH 
REQUIRE JUMP OF 

107 

111 

INDEX BACKING LONGITUDINALLY A 
DISTANCE OF STITCH LENGTH OF THE ‘ 
NEXT STITCH IN PATTERN PLUS A T 
CALCULATED JUMP DISTANCE 

BEGIN SEWING 
NEXT STICH 
CYCLE OF 
PATTERN 

FIG. 4 



US 8,141,506 B2 
1 

SYSTEM AND METHOD FOR CONTROL OF 
THE BACKING FEED FOR A TUFTING 

MACHINE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present patent application is a is a continuation of 
co-pending US. patent application Ser. No. 11/209,053, ?led 
Aug. 22, 2005, Which patent application is a formalization of 
previously ?led US. Provisional Patent Application Ser. No. 
60/603,614, ?led Aug. 23, 2004, by the inventors named in 
the present application. This patent application claims the 
bene?t of the ?ling date of the cited provisional patent appli 
cation according to the statutes and rules governing provi 
sional patent applications, particularly 35 U.S.C. §119(e)(1) 
and 37 CFR §1.78(a)(4) and (a)(5). The speci?cation and 
draWings of the provisional patent application as Well as those 
of the co-pending non-provisional application are speci?cally 
incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention generally relates to systems and 
methods for forming tufted articles, and in particular to a 
method and system for controlling the advancement of a 
backing material through a tufting machine for the formation 
of tufted patterns therein. 

BACKGROUND OF THE INVENTION 

Patterned, tufted articles, such as carpets, have become 
increasingly popular in recent years, especially With the 
advent of computeriZed and servomotor controls for various 
aspects of tufting machines, Which have signi?cantly 
expanded the number of pattern effects and styles that noW 
can be produced. The formation of programmed designs or 
patterns Within tufted carpets or rugs generally has been 
accomplished through (i) control of yarns being fed to various 
needles of a tufting machine, typically through the use of 
pattern attachments such as roll or scroll attachments; (ii) by 
the lateral shifting of one or tWo needle bars of the tufting 
machine to locate stitches or tufts at various laterally shifted 
positions as the backing material is moved underneath the 
needles; and/ or (iii) by shifting the primary backing material 
laterally, typically in machines using a ?oating head and a 
reduced number of needles (i.e., one). 

It has also been knoWn to use a combination of one or more 

of yarn feed control, shifting of a needle(s) and or shifting of 
the primary backing to form desired pattern effects in the 
backing. For example, by using yarn feed controls to feed 
more or less yarn (i.e., back rob the yarns), different color 
yarns can be placed at laterally displaced locations, With 
loWered tufts or ends of yarns created by the shifting of 
needle(s) and back-robbing of the yarns fed to the shifting 
needles being buried or hidden by other tufts. 

While such patterning systems or devices have enabled an 
increasing array of different styles and/or pattern effects to be 
formed in carpets, there is still a limit in the type of patterns or 
“looks” that can be achieved With such patterning devices. In 
addition, pattern attachments such as roll or scroll attach 
ments further can signi?cantly add to the complexity and cost 
of a tufting machine, While the burying of yarns requires 
higher pile heights to cover such buried yarns, thus adding 
further costs to the ?nished carpet. Further, tufting machines 
that utiliZe the lateral shifting of the primary backing gener 
ally have limited production rates or capacities, and typically 
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2 
are used mainly as specialty machines, such as for producing 
patterned carpets and rugs. In addition, to provide rugs or 
carpets With a “Woven look” as opposed to a “tufted appear 
ance,” it typically has been necessary to use specialty machin 
ery, such as Weaving looms or other dedicated machinery, 
Which can be more costly and labor intensive operate to 
produce such Woven carpets. 

Accordingly, it can be seen that a need exists for a system 
and method for forming patterned, tufted articles that address 
the forgoing and other related and unrelated problems in the 
art. 

SUMMARY OF THE INVENTION 

Brie?y described, the present invention generally relates to 
a system and method for controlling the feeding of a backing 
material through a tufting Zone of a tufting machine to pro 
duce patterned tufted articles such as carpets, rugs, and the 
like. The backing feed control system and method of the 
present invention generally includes a controller or is part of 
a control system for the tufting machine, having a computer or 
processor that monitors and controls the operative elements 
of the tufting machine according to the programmed pattern 
instructions. The tufting machine generally Will include a 
yarn feed system having a series of driven yarn feed rolls that 
typically are driven by servomotors or other similar drives 
under the control of the tufting machine control system. The 
yarn feed system can also include various pattern attachments 
such as roll or scroll pattern attachments, single end yarn feed 
controls, etc. 
The yarn feed system Will feed a series of yarns to corre 

sponding needles of the tufting machine. The tufting machine 
can include a single staggered needle bar having tWo spaced 
roWs of needles separated by a desired stagger, typically 1/8" 
to upWards of 1", although greater or lesser staggers can also 
be used. HoWever, it Will also be understood by those skilled 
in the art that the tufting machine further could include a pair 
of needle bars, each carrying a spaced roW of needles to Which 
the various yarns are fed by the yarn feed system. Still further, 
the needle bar or needle bars also can be shiftable needle bars 
to enable further pattern effects. 

Backing feed rolls Will be mounted at the upstream and 
doWnstream portions of the tufting Zone of the tufting 
machine for controlling the feeding of the backing material 
and applying tension control to the backing material as it is 
fed to the tufting Zone of the tufting machine. The backing 
feed rolls generally Will be driven by one or more motors, 
such as servomotors, stepper motors, vector motors, AC 
motors, DC motors, or other similar drives, under control of 
the backing feed control system of the present invention. The 
motors of the backing feed rolls being monitored by the 
tufting machine control system Will be indexed or advanced 
so as to move the backing feed forWardly through the tufting 
Zone at desired increments according to a pre-programmed 
stitch rate. 
With the backing feed control system of the present inven 

tion, the yarn feed and backing feed for the tufting machine 
Will be controlled according to preset pattern information for 
forming a desired pattern in the backing material, Which 
pattern information generally Will include preferred stitch 
rates for each stitch in the pattern. The pattern further can be 
arranged or segmented into stitch cycles or pattern cycles of 
tWo or more stitches, typically betWeen 2-4 stitches per cycle. 
At the conclusion of each stitch cycle, the tufting machine 
control system Will index the backing material forWardly by 
an increased amount of advancement corresponding to a pro 
grammed stitch rate and a calculated jump distance. The total 
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stitch length and the calculated jump distance for the stitches 
formed during each stitch cycle further generally Will be 
approximately equivalent to the stagger betWeen the needles. 

In operation of the backing feed control system of the 
present invention, at least tWo consecutive stitches Will be 
seWn by each of the needles of the staggered needle bar(s) 
prior to the advancement or jumping of the backing material. 
This can be alternated With straight, conventional stitch for 
mation, With the jump s/ advancement of the backing material 
timed as needed or desired to form a programmed pattern. 
Additionally, the jumps can be timed in relation to control of 
a yarn feed attachment such as a scroll, roll, or other yarn feed 
attachment. The tufting machine control system Will monitor 
each stitch according to the pattern instructions and Will con 
trol the feeding of the backing material to sloW or delay 
movement of the backing material through the tufting Zone as 
the needle penetrates the backing material to form the tufts of 
yarn therein. Thereafter, While the needles are partially or 
fully out of the backing material, the backing material typi 
cally Will be advanced forWardly by the desired stitch length, 
and if needed, the calculated jump distance. The control sys 
tem further typically Will monitor the position of the main 
shaft so as to determine When needles are leaving the backing 
material or are at a desired position out or nearly out of the 
backing material so as to begin advancement of the backing 
material and complete the advancement or indexing thereof in 
suf?cient time prior to the needles ?nishing their doWnWard 
stroke. 
As a result, the backing feed control system and method of 

the present invention Will enable the formation of tWo or more 
consecutive, in line longitudinally extending roWs of tufts to 
be formed across the face of the carpet using the same inline 
roW of needles (i.e., ?rst roW of needles) Without the yarns 
from the second or staggered roW of needles being intermixed 
therebetWeen. 

Various objects, features and advantages of the present 
invention Will be apparent to those skilled in the art upon the 
revieW of the folloWing detailed description When taken into 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an end vieW of a tufting machine utiliZing the 
system for controlling the backing feed control according to 
the present invention. 

FIG. 2 is a side elevational vieW schematically illustrating 
a tufting machine incorporating the system for controlling the 
backing feed of the present invention. 

FIG. 3A is a side elevational vieW illustrating the seWing of 
tufts of yarn in the backing material by the needles of front 
and rear needle bars according to the method of the present 
invention as illustrated in FIGS. 1 and 2. 

FIG. 3B is a top plan vieW of a pattern formed using the 
system and method of controlling the backing feed according 
to the present invention. 

FIG. 4 is a How diagram illustrating the method of control 
ling the backing feed according to the present invention. 

DESCRIPTION OF THE INVENTION 

Referring noW in greater detail to the draWings in Which 
like numerals indicate like parts throughout the several vieWs, 
the present invention is directed to a system 10 and method for 
controlling the movement of a backing material 11 through a 
tufting machine 12 in order to produce tufted articles such as 
carpets that have enhanced pattern effects, such as providing 
the carpets With a Woven look or appearance, as opposed to a 
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traditional tufted appearance, Without requiring highly spe 
cialiZed machinery for producing Woven carpets or rugs. 
As generally indicated in FIGS. 1 and 2, the backing feed 

control system 10 can be mounted on or included as part of a 
computer control system for the tufting machine 12, generally 
indicated at 13, such as a “Command Performance” tufting 
machine computer control system manufactured by Card 
Monroe Corp. Such a tufting machine control system 13 Will 
include a computer controller or processor 14 that can be 
programmed With pattern information for forming various 
desired tufting patterns. The controller 14 Will be in commu 
nication With and can be programmed to control various 
operative features and functions of the tufting machine, 
including monitoring and controlling one or more motors 15 
driving the main shaft 16 of the tufting machine. An encoder 
17 (FIG. 2), such as an absolute encoder, incremental 
encoder, resolver or similar monitoring device, generally Will 
be mounted on the main shaft 16 for detecting and providing 
feedback information regarding the position of the main shaft 
during rotation thereof. Additionally, the controller system 
typically Will include a user interface (not shoWn) such as a 
touch screen, keyboard, and mouse, tablet, or other similar 
input device to enable operator input and programming of the 
controller 14. The control system 13 further can be connected 
to a separate pattern design center or can include pattern 
design functionality or capability to enable creation and pro 
gramming of patterns therein. 
As indicated in FIGS. 1 and 2, the tufting machine 12 used 

With the present invention generally Will include a frame 18 
on Which the main shaft 16 and drive motor 15 are supported 
for reciprocally driving at least one staggered needle bar 19. 
The needle bar 19 typically carries tWo laterally extending 
roWs of parallel needles 21 and 22, respectively, With the roWs 
of needles being staggered longitudinally in the direction of 
feed (indicated by arroW 23) of the backing material 11. The 
stagger betWeen the tWo roWs of needles 21 and 22 can be any 
practical stagger, for example approximately 1/s inch to 
upWards of 1 inch, although greater or lesser staggers (i.e., 
1/16" or less or greater than 1" also can be used as Will be 
understood in the art. As a further alternative, as Will be 
understood in the art, tWo spaced needle bars, Which can be 
?xed or shifting needle bars, that each can be shifted via a 
shifter mechanism, such as a cam or “SmartStep” shifter 
control mechanism by Card-Monroe Corp., in a transverse 
direction With respect to the backing material, and Which each 
carry a roW of spaced needles therealong, also can be used in 
place of a single staggered needle bar 19. 
A tufting Zone 24 thus is de?ned in the space beloW the 

needles 21 and 22, through Which the backing material 11 is 
passed as it is moved in the direction of arroW 23 through the 
tufting Zone. As the needle bar is reciprocally driven by the 
main drive shaft 16, the needles 21 and 22 are moved verti 
cally betWeen a raised portion out of engagement With the 
backing material and a loWered position penetrating the back 
ing material for inserting yarns 26 and 27 therein. 
As indicated in FIGS. 1 and 2, a plurality of yarns 26/27 

Will be fed to each of the needles 21 and 22 of the needle bar 
19, With at least a ?rst series of yarns 26 typically being fed to 
one roW of needles, such as 21, and at least a second set or 
series of yarns 27 being fed to the other roW of needles 22, as 
illustrated in FIG. 2. The yarns in each series of yarns can be 
of varying colors, types, siZes and/or textures so as to provide 
different desired pattern effects and variations in color, and 
are carried With their respective needles into and through the 
backing material during a tufting cycle to thus form a series of 
stitches or tufts 28 in the backing material 11 in a desired 
pattern, as indicated in FIGS. 3A and 3B. 
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As shown in FIG. 2, loopers 31 generally are mounted 
below the tufting Zone 24 and bed 32 of the tufting machine 
and generally are movable as indicated by arrows 33/ 33' into 
engagement With the needles 21 and 22 as the needle pen 
etrate the backing material 11, striking the needles and pull 
ing loops of the yarns 26/27 therefrom to form the tufts 28 and 
29 (FIGS. 3A and 3B). The loopers can be both loop pile 
loopers, such as shoWn at 36, both cut pile hooks, loop pile 
loopers 36 and cut pile hooks, cut/loop loopers, or level cut 
loop (“LCL”) loopers that include a controlled pattern recip 
rocating looper With a clip therealong. As illustrated in FIG. 2, 
in a loop pile arrangement, the loopers typically Will be 
arranged With the loop pile loopers 36 mounted along the 
upstream side of the tufting Zone, With there typically being a 
?rst set of loopers 36' for the roW of ?rst needles and a second, 
starter set of loopers 36" for the second roW of needles. 
Alternatively, a “Velva-Loop” type arrangement can be used, 
With loopers mounted on the upstream side and a series of cut 
pile hooks mounted along the doWnstream side of the tufting 
Zone as disclosed and claimed in Us. Pat. No. 6,834,602, the 
disclosure of Which is incorporated herein by reference as if 
set forth fully herein. 
As further illustrated in FIGS. 1 and 2, the yarns 26/27 

generally Will be fed through a yarn feed system 39 from a 
yarn source 41 to each of the needles 21 and 22. The yarn feed 
system generally Will include a series of yarn feed rolls 42 that 
can be driven by one or more drive motors 43 (such as a servo 

or stepper motor, vector motor, AC motor, DC motor or other 
drive motor) under the control of the computer 14 of the 
tufting machine control system 13. As indicated in FIGS. 1 
and 2, hoWever, a single drive motor 43 also can be used for 
driving at least one of the yarn feed rolls directly, With the 
remaining yarn feed/puller rolls being driven off the servo 
driven yarn feed roll. In addition to the control of the move 
ment of the backing material 11, the yarn feed system also can 
be controlled by the control of the operation of the yarn feed 
puller rolls to feed more or less yarns for a desired stitch of a 
preprogrammed pattern to provide additional patterning 
effects such as high/loW or sculptured effects. Still further, the 
yarn feed system 39 can include various pattern attachments 
such as servomotor driven yarn feed rolls, electro-mechanical 
or air operated clutches, single or double/ dual yarn feed sys 
tems, and/or servo driven roll or scroll type pattern attach 
ments, including single end scroll attachments, such as the 
systems disclosed and claimed in co-oWned U.S. Pat. Nos. 
6,807,917 and 6,834,601, the disclosures ofWhich are incor 
porated by reference as if set forth fully herein, and other 
pattern attachments such as a Yamtronics or Quickthread 
pattern attachment as manufactured by Card-Monroe Corp, 
Which can be used With the system and method of the present 
invention to provide further patterning variations and effects. 

The backing feed control system 10 of the present inven 
tion further includes backing or cloth feed rolls 45 and 46 
mounted at the front or upstream edge 47 and the rear or 
doWnstream edge 48, respectively, of the tufting Zone 24 of 
the tufting machine 12, as indicated in FIG. 2. Each of the 
backing feed rolls 45 and 46 generally Will be controlled/ 
driven by a motor 49 or 51, respectively, that communicates 
With and is controlled by the computer 14 of the tufting 
machine control system 13. The motors 49 and 51 typically 
are servomotors, although other variable speed motors, such 
as stepper motors, vector motors, AC motors, DC motors, 
and/ or other type actuators or drive systems also can be used. 
In addition, as further indicated in FIG. 2, gear boxes 52 also 
can be used for assisting in the driving of the backing feed 
rolls 45/46 by their drive motors 49/51 to provide a desired 
gear reduction or drive ratio as needed. It further Will be 
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6 
understoodthat While a pair of motors 49 and 51 are shoWn for 
driving each of the backing feed rolls 45 and 46 respectively, 
it is also possible to utiliZe one motor, such as either motor 49 
or motor 51 for driving either the front or rear backing feed 
roll, With the other backing feed roll being driven by belt drive 
or other linkage connecting it in a driven relationship to the 
motor controlled/ driven backing feed roll. The driving of the 
backing feed rolls Will be controlled in order to maintain 
tension control to the backing material 11 as it is fed through 
the tufting Zone in the direction of arroW 23, as Well as to 
cause a “jump” or advancement of the backing material as 
needed to form desired pattern effects in the tufted article 
being manufactured. 

In operation of the backing feed control system 10 of the 
present invention, the computer 14 of the tufting machine 
control system 13 generally Will be programmed With a 
desired pattern, With each stitch of the pattern having a 
desired or prescribed stitch length, i.e., 0.050-0.075 inch, 
although a variety of greater or lesser desired stitch rates or 
lengths can be used. The pattern generally Will be organiZed 
into stitch cycles or repeats of generally tWo to four stitches 
per cycle, although more stitches per cycle also potentially 
could be used. In addition, the movement of the backing feed 
is generally made according to a stitch or backing feed pro?le 
determined by: (1) the stitch length of the particular stitch in 
the current stitch cycle of the pattern and any calculated jump 
distance or additional advancement/indexing of the backing 
feed required (Which could be equal to Zero Where no jump or 
additional indexing is required); (2) the percentage of back 
ing material advance alloWed versus main shaft rotation (i.e., 
the backing material could be limited in its movement to only 
When the needles are out or nearly out of the backing material, 
Which could be approximately 30-40% of the time for a single 
rotation of the main shaft, With the backing material staying 
constant, being paused, or sloWed to a desired rate, the 
remaining percent of the time); and/or (3) a phase advance 
setting based upon the rotation or position of the main shaft, 
Whereby the computer can initiate the operation of the servo 
motor(s) or drives controlling the movement of the backing 
material as (or immediately prior to) the needles are being 
moved out of the backing material to their raised, non-engag 
ing position. 
As illustrated in FIG. 4, as the pattern or each stitch cycle 

or repeat thereof is commenced at step 101, the computer of 
the tufting machine control system Will monitor the operation 
of the main shaft of the tufting machine, such as via the 
encoder on the main shaft or other, similar measuring device 
measuring incremental position or rotation of the main shaft, 
as Well as monitor the backing feed and yarn feed motors as 
noted at 102. The main shaft is monitored to determine the 
position of the needles during each stroke so as to determine 
Whether the needles are at any given point in the formation of 
a stitch (i.e., as the needles penetrate the backing material and 
When the needles are moving out of the backing material). As 
indicated at 103 in FIG. 4, as the needles penetrate the back 
ing material, the feed or longitudinal movement of the back 
ing material through the tufting Zone generally may be 
sloWed. It is also possible that the movement of the backing 
material can be paused or delayed as the needles penetrate the 
backing material to prevent tearing of the backing material 
and/or breaking of the needles. Thereafter, during the initial 
step(s) or stitches of a stitch cycle, as shoWn at 104, as the 
needles are removed from the backing material, the backing 
material typically is indexed longitudinally a distance 
approximately equal to the programmed stitch length for the 
next stitch in the pattern to be seWn. 
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The computer Will then check the pattern information for 
the next stitch to be seWn in the pattern (106) to determine 
Whether or not the next stitch Would require a jump or addi 
tional movement of the backing material, as indicated at 107. 
This check can be done at about the same time as the backing 
is being indexed or can be done a desired number of stitches 
in advance so that the jump or additional movement, if 
required, can be accounted for by beginning the movement of 
the backing material as soon as possible during the needle 
stroke cycle. If the next stitch of the pattern requires the 
backing material to be indexed only by the proscribed stitch 
length, i.e., no jump or additional movement is required (ar 
roW 108), the system repeats/continues its cycle of possibly 
sloWing or delaying the backing feed as the needles penetrate 
the backing material, folloWed by the indexing of the backing 
material to the stitch length of the next stitch being seWn in the 
pattern cycle. For example, the system can be programmed 
With a phase advance setting to begin the indexing of the 
backing material at substantially the same time, or even just 
prior to, the needles being moved out of the backing material 
to ensure there is suf?cient time betWeen the needles leaving 
and re-penetrating the backing material during a needle 
stroke or cycle to move the backing material the desired 
amount of advancement With the potential engagement and 
tearing of the backing material or damage to the needles due 
to movement of the backing material With the needles inserted 
therein being minimized. 

If the next stitch of the pattern cycle does require a jump or 
additional advancement of the backing material (shoWn by 
arroW 109), the backing material is indexed forWardly, longi 
tudinally by a distance of the stitch length of the next stitch in 
the pattern, plus a calculated jump distance as indicated at 
111. For example, during a three stitch cycle of the pro 
grammed pattern, the linear motion of the backing material 
may advance 0.075 inches for a ?rst and second stitch, and 
thereafter advance 0.350 inches (0.075 inches plus a “jump” 
of 0.275 inches) for the third stitch of the cycle or repeat. 
Typically, the total movement of the backing material, includ 
ing its prescribed stitch length and calculated jump distance 
during each repeat or cycle of stitches Will be approximately 
equal to the stagger betWeen the ?rst and second roWs of 
needles, i.e., 0.75"+0.75"+0.350":05" inner stagger. 

Thereafter the system continues to run successive stitch 
repeats or cycles of the pattern (as indicated by step 112) until 
the desired run length of carpet to be produced has been 
completed (113), after Which the pattern run or tufting opera 
tion can be ended (114) and the system can be shut doWn. 

The method of the present invention enables tWo or more 
consecutive, inline, longitudinally extending roWs of tufts 
28/29 (FIGS. 3A-3B) to be formed across the face of the 
carpet using the same inline roW of needles, Without the yarn 
from other roWs of needles being intermixed betWeen such 
consecutive longitudinal roWs as generally shoWn in FIGS. 
3A and 3B. As a result, With the method of the present inven 
tion, groupings of different yarns (i.e., a ?rst grouping of 
yarns of one color and a second group of yarns of a different 
color) can be discretely inserted in longitudinal tuft roWs such 
that tufted articles having a “Woven” look can noW be pro 
duced, With the patterns being produced generally being 
cleaner and more precise With less buried ends, Which enables 
loWer Weight carpets to be produced and further enables 
carpets With very loW pile heights, Where there are no buried 
ends to be covered. 

The backing feed control system further can be intermixed 
With conventional or regular stitches alternating from one 
stitch formed by the ?rst roW of needles With the second roW 
of stitches formed by the second roW of needles, and With the 
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8 
needles being shifted as needed to form programmed pattern 
effects/ stitches betWeen the jumps of the backing material for 
the formation of pattern elements or effects by the backing 
control system. For example, straight or conventional stitches 
can be formed betWeen diamond, star, or other geometric 
pattern effects formed by the backing control. 

In addition, the backing feed control system of the present 
invention further can be used in conjunction With additional 
pattern devices or systems, as discussed above, such as using 
shifting needle bars in place of the staggered needle bar 19 
(FIG. 2), the use of opposite hand loopers and cutting, as 
disclosed in Us. Pat. No. 6,834,602, the disclosure ofWhich 
is incorporated herein. It is also possible to use servo driven 
puller rolls as discussed above, as Well as servomotor driven 
pattern attachments that include one or more servomotor 
driven yarn feed rolls, electromechanical clutches, single or 
double yarn feed roll systems, and/or even single end yarn 
feed control systems or attachments. Still further, other 
options can include the use of positive stitch placement or 
level cut loop systems. 

It Will be further understood by those skilled in the art that 
While the present invention has been described above With 
reference to preferred embodiments, numerous variations, 
modi?cations, and additions can be made thereto Without 
departing from the spirit and scope of the present invention as 
set forth in the folloWing claims. 

What is claimed: 
1. A tufting machine comprising: 
backing feed rolls; 
at least one servomotor for driving the backing feed rolls 

for moving a backing fabric longitudinally through the 
tufting machine in a feeding direction; 

a ?rst roW of needles substantially uniformly spaced trans 
versely of the feeding direction; 

a second roW of needles substantially uniformly spaced 
transversely of the feeding direction and longitudinally 
spaced from said ?rst roW of needles; 

a needle drive including a needle bar for reciprocating said 
?rst and second roWs of needles toWard and aWay from 
the backing fabric to penetrate the backing fabric; 

Wherein the at least one servomotor for moving the backing 
fabric longitudinally through the tufting machine is con 
trollable to feed different lengths of the backing fabric 
betWeen selected cyclical penetrations of the backing 
fabric in accordance With a predetermined pattern; and 

Wherein the ?rst and second roWs of needles are supported 
in spaced series along the needle bar. 

2. The tufting machine of claim 1, Wherein the ?rst and 
second roWs of needles are staggered relative to one another. 

3. A tufting machine comprising: 
a servo motor driven mechanism for moving a backing 

fabric longitudinally through the tufting machine in a 
feeding direction; 

a ?rst roW of needles spaced transversely of the feeding 
direction; 

a second roW of needles spaced transversely of the feeding 
direction and longitudinally spaced from said ?rst roW of 
needles; 

a needle drive for reciprocating said ?rst and second roWs 
of needles toWards and aWay from a ?rst side of the 
backing fabric to penetrate the backing fabric; 

Wherein the mechanism for moving the backing fabric 
longitudinally through the tufting machine is control 
lable to feed different lengths of backing fabric betWeen 
selected cyclical penetrations of the backing fabric in 
accordance With a predetermined pattern; and 
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wherein the tufting machine is adapted to feed the backing 
fabric a ?rst length on selected stitches and a second 
length on other selected stitches, the ?rst length being of 
a different length than the second length. 

4. A tufting machine comprising: 
a drive mechanism for moving a backing fabric longitudi 

nally through the tufting machine in a feeding direction; 
a ?rst roW of needles uniformly spaced transversely of the 

feeding direction; 
a second roW of needles uniformly spaced transversely of 

the feeding direction and longitudinally spaced from 
said ?rst roW of needles; 

a needle drive for reciprocating said ?rst and second roWs 
of needles toWards and aWay from a ?rst side of the 
backing fabric to penetrate the backing fabric; 

one or more yarn feed devices feeding yarns to the ?rst roW 
of needles, and one or more yarn feed devices feeding 
yarns to the second roW of needles; and 

Wherein the drive mechanism for moving the backing fab 
ric longitudinally through the tufting machine is elec 
tronically controllable to feed different lengths of back 
ing fabric betWeen selected cyclical penetrations of the 
backing fabric in accordance With a predetermined pat 
tern. 

5. A method of controlling a tufting machine of the type 
having a servo motor driven mechanism for moving a backing 
fabric longitudinally through said machine in a feeding direc 
tion; a ?rst roW of needles spaced transversely of the feeding 
direction; a second roW of needles spaced transversely of the 
feeding direction and longitudinally spaced from the ?rst roW 
of needles; and a needle drive for reciprocating the ?rst and 
second roWs of needles towards and aWay from the backing 
fabric to cyclically penetrate the backing fabric, the method 
comprising the steps of: 

(a) setting a ?rst length to feed the backing fabric; 
(b) setting a second length to feed the backing fabric; 
(c) setting a number of stitches in a backing fabric feed 

pattern repeat; 
(d) setting the stitches of the backing feed pattern repeat 

that Will feed the backing fabric the second length; and 
(e) feeding different lengths of the backing fabric betWeen 

selected penetrations of the backing fabric. 
6. A method of adapting a tufting machine of the type 

having a servo motor driven mechanism for moving a base 
fabric longitudinally through said machine in a feeding direc 
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tion; a ?rst roW of needles uniformly spaced transversely of 
the feeding direction; a second roW of needles uniformly 
spaced transversely of the feeding direction and being longi 
tudinally spaced from said ?rst roW of needles; and a needle 
drive for reciprocating said ?rst and second roWs of needles 
toWards and aWay from a ?rst side of the base fabric to 
cyclically penetrate the base fabric, to feed different lengths 
of base fabric betWeen selected cyclical penetrations of the 
base fabric, comprising the steps of: 

(a) setting a ?rst length to feed the base fabric; 
(b) setting a second length to feed the base fabric; 
(c) setting a number of stitches in a base fabric feed pattern 

repeat; and 
(d) setting the stitches of the base fabric feed pattern repeat 

that Will feed the base fabric the second length. 
7. A method of tufting a fabric With a tufting machine, 

comprising: 
(a) operating a needle drive to tuft a ?rst stitch of yarns 

carried by needles of a ?rst roW of needles and a ?rst 
stitch of yarns carried by needles of a second roW of 
second needles longitudinally spaced from the ?rst roW 
of needles; 

(b) operating a servomotor driven mechanism to feed a ?rst 
length of a backing fabric through the tufting machine; 

(c) operating the needle drive to tuft a second stitch of yarns 
carried by needles of the ?rst roW needles and a second 
stitch of yarns carried by needles of the second roW 
needles; and 

(d) operating the servomotor driven mechanism to feed a 
second length of the backing fabric through the tufting 
machine, Wherein the second length is of a different 
length than the ?rst length. 

8. The method of claim 7, Wherein the tufting machine 
further comprises one or more yarn feed devices feeding 
yarns to the ?rst roW of needles, separate from one or more 
yarn feed devices feeding yarns to the second roW of needles, 
and on a ?rst stitch yarns are fed to at least some of the ?rst 
needles at a rate different from the rate at Which yarns are fed 
to at least some of the second needles. 

9. The method of claim 7, Wherein the resulting tufted 
fabric has a relatively uniform stitch density. 

10. The method of claim 7, Wherein the resulting tufted 
fabric has the appearance of a Woven ?at Weave fabric. 

* * * * * 


